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OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

e B nepuopg c 1998 no 2000r. komnaHmna «AUC» npoBoaguna pabotbl no BAB ansa sHepro6noka 5 3A3C.

e B xope BbInonHeHus 3TUX paboT Obina co3aaHa BepoOSATHOCTHaA MoAerib 3Heprobnoka ¢
npumeHeHnem pacyetHoro koga SAPHIRE ver.6.59.

e Mopaenb BkntrovaeT 6onee 6000 6a30BbIX COOLITUN 00 BLEeAUHEHHBLIX B 720 AepeBbeB OTKa30B.

CosgaHHaa mogenb Nnoslyyuna HasBaHue «6a3oBOM».



OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

e PaspabotaHo 14 nepeBbeB COOLITUN, KOTOPbIE, COrflacCHO NPoOBeAEHHOMY rpynnMpoBaHuIo, ObINu
pa3geneHbl Ha 3 GonbluMe KaTeropuu:

o Teum 1 koHTypa BHYTpU 'O (kaTeropusa LOCA)
o MepexopgHble npouecchl (kateropmusa TRANSIENTS)
o CneumanbHble nHULUMaTopbl (KaTeropua Special Initiators)

KonuyecTBeHHbIN aHanu3 onpeaenun CyMmmapHyr 4acTtoTy noBpexaeHus aKTUBHOM 30HbI peakKTopa.

Yka3aHHasi BennunHa coctasuna 1,8E-004 1\rog.



OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C
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Puc. 1. Bknag UCA B cymmapHyro YIMNA3 ana 6asoson moaenmu.
Fig.1 Summary of Contributors to the CDF for basic PSA model

S4 — Manble Te4un 1 KOHTypa KOMNEeHcUpyeMble T2 — noTtepss OCHOBHOM \ BcnomMmoraTesibHOMn

cuctemom TK nutaTtenbHoun BoAabl K MI

S3 - Manble HeKOMNeHcupyeMble Te4n 1 KOHTypa T31 — nepexoaHble nNpouecchbl NpuBoAALLMe K
cpabarbiBaHuio A3

T41 — Manblie Teun n3 1 Bo 2 KOHTYp T42 — CpegHue Teun us 1 Bo 2 KOHTYp

T61 — PaspbiB naponpoBoaa mexay NI n b30K BHe O



OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

AHAJN3 NONYYEHHbBIX PE3YIIbTATOB NMOKA3AI:

Haubonbwuin BKkNag B CyMMapHyH 4acToTy NOBpeXaeHUs akTUBHOMU 30HbI (UMA3) BHocAT
e wmManas Teuyb 1 KOHTypa BHYTpu O, KOMneHcupyemas cuctemon TK (koa S4)

e Manasi HekomneHcupyemas Tedb 1 KoHTypa BHYTpu O (kog S3)

AHanun3 Bknaga aBapMﬁHbIX nocrnepoBaTenlbHOCTEU NoOKa3sar, YTo Ha nepBbIX NO3NLUNAX HAXOOATCA.

Ne n/n Koa UCA Al [%]8 YNA3

1 S4 (2) 34,57 OTka3 dyHKUMKM AoNroBpeMeHHOro oteoda tenna no 1
KOHTYpY

2 S4 (3) 21,19 OTka3s dpyHKUUKM OTBOAA Tensia No 2 KOHTYpY B
pexmme pacxonaKmBaHus

3 S3 (9) 10,67 OTkas dpyHKUMKM 0TBOAA Tensia no 2 KOHTYpY B
pexmMme pacxonaxmBaHus

4 S3 (3) 10,63 OTka3 dpyHKUUKM ynpasneHust AaBrieHneM nepBoro
KOHTYpa

Tabnuua 1 JoOMMHaHTHbIE aBapuUMHbIe NOCNeA0BaTeNIbHOCTH
Table 1 Dominant Sequences



OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

CornacHo Tpe6oBaHuUn YKpanHCKUX perynupyrowmx opraHoB, ana te4yen 1 kontypa (LOCA), B kayecTBe
6e30nacHOro KOHeYHOro COCTOSIHUS ObISIO MPUHATO COCTOAHUE «XOSIOAHbLIN OCTAHOBY.

ONMPEAOENEHUE “XONOAHOIO OCTAHOBA BKITIOYAET B CEBA”:

1. NOAKPUTUYHOCTb peakTopa He MeHee 2%);

2. AaBneHue 1-ro KOHTypa HUXe Hanopa, pa3BUBaeMoOro aBapMMHbLIMM HACOCaMU HU3KOrO AaBEHUst;

3. ANUTEeNbHbIN TEeNJI00TBOA OT aKTUBHOM 30HbI ocyllecTtBIideTCs

a) nm6o Hacocamu CAO3 no NMUHUM peuUupKYynALUU Yepe3 NPUSAMOK repmMo3OoHbl (ANA GoNbLIUX U
CpeAHunX Teven)

6) NnMbo 4yepe3 naporeHepaTopbl 2-M KOHTYPOM C nepuoanyveckon noanutkon 1 KoHTypa (Ana manbix
Teyen 1 KOHTYpa)

B) nn6o Hacocamu CAO3 no fMUHMM NMIaHOBOrO pacxofiaXXuBaHMUA C nepuoaunyeckom nognutkoun 1
KOHTypa (Ana Mmanbix Te4en 1 KOHTypa).



OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

S3 A3 1\2 BIIDH) 1\3 TQ13 2\3 TQ14 YR 12+ 1\2 1\3 TQI2 +
WIH YT 1\3 TQI12 no
1\3 ATIH + JITTP
(1\4 BPY-A
WIH
1\4 BPY-K
ABTOMaTHY ABTomaTHue | ABTOMAaTHY Omnepatop Omnepatop ABTOMaTHY ABTOMaTHYe
€CKHU CKH eCKH €CKHU CKH
Omneparop Oneparop
S3-A S3-E1E3 S3-B2D2 S3-B3 S3-G1 S3-D3 S3-F1F2D4
| 1 OK
2 CD
3 CD
| 4 OK
5 CD
6 CD
7 CD
8 CD
9 CD
10 ATWS

Puc. 2 IC «Manasa He koMmneHcupyemas Teub 1 KOHTypa B npegenax N'O» ana 6asoBon mogenu
Fig 2. Event tree “Small not — compensated LOCA in containment” for basic PSA model



OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

S3-F1F2D4 - Primary heat removal and inventory control 2000/04/07 Page 402

Puc. 3 q)YHKLIVIOHaﬂbHoe AepeBo OTKa3oB AnNA q.)yHKLWIVI AonroppemMeHHOro orsoga tensfa v
obGecne4yeHus 3anaca tennoHocutens 1 KOHTYpa

Fig3. Functional Fault Tree for function “Primary long heat removal & primary inventory control”



OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

B PAMKAX AHANTU3A YYBCTBUTEJIbHOCTU BbINONHEHO CNEAYIOLIEE:

e [lpuHATO peweHne 06 NCNoNb30BaHNM B KayecTBe 6e30MnacHOro KOHeYHOro COCTOAHUA pexnma
“ropsiumm octaHoB”

e WN3meHeHbl aepeBbs cobbiTvn (OC) ana manbix Teyen 1 KoHTypa BHYTpU O (kop S3 n S4)
o «ba3oBasi» Moaenb U3MeHeHa C y4YeToM OOHOBIEeHHbIX [1C

e [lo6aBneHbl HOBbIe PYHKUUOHANbHbIE AepeBbs 0TKa30B ANnA (hyHKLMU nopaepKaHus AaBrieHus no 2
KOHTYypY

° I'IpOBeneH KOMMIeKC pacyeToB BEpOﬂTHOCTHOﬁ Mogesim € y4etTom oGHoBNeHHbIX [1C

e [lonyyeHbl pe3ynbTaTbl KONIMYECTBEHHON OLEHKU - CYMMapHasi YactoTa NoBpeXAeHUA aKTUBHOW 30HbI
peakTopa coctaBuna 3,97E-005, T.e. cHusmnacob 6onee 4yem B 4.5 pasa.



OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

Manas VYnpasnenne | Ynpasmnenue | OtBoxteruia | OtBox Teruia | Ympasinenwe | Ynpasnenue | OOecrieuenue | OGecrieuenue | # Komneu.
HEKOMIIEHCH | PEaKTHBHOCTh | PEAKTHBHOCTH | II0 BTOPOMY 110 BTOPOMY | PEaKTUBHOCTH | JaBJICHHEM | 3amaca 3amaca Cocr.
pyemas 10 10. KOHTYpY KOHTYPY 10 KOHTypa TETJIOHOCUTE | TETJIOHOCHTE
T€Yb. obecrieueHne B 1k 1B 1k
JC nns 3amaca
CIell. TEIUIOHOCHTE
pacueToB 1B 1 k
A3 1\3 TQ13 1\2 BIIOH) 1\2 BIIOH) 2\3 TQ14 YR IN2+1\2YT 1\3 TQ12
I W
1\3 AIIH + 1\3 AITH +
(1\4 BPY-A (1\4 BPY-A
I WITH
1\4 BPY-K 1\4 BPY-K
B PEX. B PEX.
P=const Pacxonax.
ABromarnde | ABTomarmue | ABToMarmiec | ABTOMaTHYe Omnepatop Omnepatop ABTOoMatnde | ABTOMaTHYEC
CKH CKH KH CKH CKH KH
Omnepatop Omnepatop Omnepatop
S3-HSD S3-A S3-B2D2 S3-E1E2 S3-E1E3 S3-B3 S3-Gl S3-D3 33-D4
| 1ok
2 CD
| 3 OK
4 CD
5 CD
6 CD
7 CD
8 CD
9 ATWS

Puc. 4. UameHeHHoe [IC «Manasa HekoMneHcupyemas Teub 1 KOHTypa B npegenax NO»

Fig 4. Event tree “Small not — compensated LOCA in containment” for updated PSA model
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OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

Bknag MCA B YNA3 (6e3onac. KoHe4y.cocToAaHue gana S3,S4-"TO™") aT42 - 21,4%

0S4 -19,9%
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=S1 - 0,3%

mT1 - 0,2%

Puc. 5. Bknag UCA B cymmapHyto YINA3 ana usmeHeHHOW Moaenu.
Fig.5 Summary of Contributors to the CDF for updated PSA model

S4 — Manble Teun 1 KOHTypa KOMNeHcUpyeMble T2 — noTtepss OCHOBHOM \ BcnomMmoraTesibHOMn

cuctemom TK nutatenbHoun BoAabl K MI

S3 - Manble HeKOMNeHcupyeMble Te4n 1 KOHTypa T31 — nepexoaHble nNpouecchbl NpuBoAALLMe K
cpabarbiBaHuio A3

T41 — Manble Teun n3 1 Bo 2 KOHTYp T42 — CpeaHue Teun ns 1 Bo 2 KOHTYp

T61 — PaspbiB naponpoBoaa mexay NI n B3OK BHe TO  T5 - pa3pbIiB naponposopa \ Tpy6onposoaa nut. Boabl
BHyTpu N0
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OCOBEHHOCTW BEPOATHOCTHOM MOAENWN SHEPIOBJIOKA 5 3A3C

BbIBOAbl MO NMPOBEAEHHOMY AHAJIU3Y:

e CywecTBeHHOEe CHMXEHUEe CYMMapPHOWN YacTOTbl NOBPEXAeHNSA aKTUBHOW 30HbI MOXHO AOCTUTHYTb
nepecMoTPOM CyLLEeCTBYHOLIEN IKCNSyaTaLlMOHHOW JOKYMEHTaUum B 4YacTu 6e30nacHOro KOHe4YHoro
COCTOSIHUA

e [1na aToro He TpebyeTcs peKOHCTPyKuusa obopyaosaHus 3A3C
e OnbIT paHee BbinonHsaemMmbix BAB nokasbiBaeT, 4to Ans tedyen 1 kKoHTypa BHyTpUu 'O npumeHsanocb

COCTOSIHME «ropsiuMm ocTaHOB». DTO noaTBepxaaeTcs padotamu Scientech Inc u NUC gna A3C
«TemenuH», Yexusa u paga A3C CLUA.
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